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More Important Disclosures 

• I am a member of the steering committee of the 

DAPT trial and have co-authored several of the 

major publications of the trial. Not surprisingly, I 

happen to think that DAPT was an exceptionally 

well-done trial 

• Like any good debater, however, I am willing and 

able to defend either side of a good argument 



Origins of the Controversy 

• DAPT is currently recommended for 6 months (EU) to 1 

year (US) after DES implantation 

• Some observational studies have suggested that extending 

DAPT beyond 1 year is associated with a lower risk of MI, 

but at the price of increased risk of bleeding 

• Several modest sized RCTs (ZEST, PRODIGY) have failed 

to demonstrate a benefit of prolonged DAPT, however 

• The DAPT trial was designed (in late 2006, at the height of 

the “DES firestorm”) to determine the benefits and risks of 

continuing DAPT beyond 1 year after DES implantation 

DAPT Duration 



DAPT: Methods 

• 9,961 pts who remained event-free 12 months after 

DES randomized to receive ASA + thienopyridine 

(clopidogrel or prasugrel) vs. ASA + placebo for an 

additional 18 months (12 vs. 30 month DAPT) 

• Co-Primary Efficacy Endpoints 

– Stent Thrombosis 

– MACCE (composite of death, MI, or stroke) 

• Primary Safety Endpoint: Moderate/severe bleeding 

• Both first, second, and third generation DES used in 

trial (sirolimus, paclitaxel, zotarolimus, and everolimus) 



6 

# At Risk 

Thienopyridine  5020 4934 4870 4828 4765 4686 4642 3110 

Placebo  4941 4845 4775 4721 4651 4603 4556 3105 

12-30 Months: 

HR 0.29 (0.17-0.48) 

0.4% vs. 1.4% 

P<0.001  

Thienopyridine   

Placebo  
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Primary Analysis Period 

Co-Primary Effectiveness End Point 

Stent Thrombosis 
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# At Risk 

Thienopyridine  5020 4917 4840 4778 4702 4611 4554 3029 

Placebo  4941 4799 4715 4635 4542 4476 4412 2997 

Thienopyridine   
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12 15 18 21 24 27 30 33 

Months After Enrollment 

Primary Analysis Period 

Co-Primary Effectiveness End Point 

MACCE 

12-30 Months: 

HR 0.71 (0.59-0.85) 

4.3% vs. 5.9% 

P<0.001 
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# At Risk 

Thienopyridine  5020 4920 4851 4792 4721 4641 4588 3066 

Placebo  4941 4820 4751 4686 4607 4547 4491 3052 

12-30 Months: 

HR 0.59 (0.45-0.78) 

1.8% vs. 2.9% 

P<0.001  

Thienopyridine   
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Months After Enrollment 

55% of the MI benefit is  

not related to stent thrombosis 

Non-Stent Thrombosis 

Myocardial Infarction 



DAPT: GUSTO Bleeding 

P = 0.001 

P = 0.04 

P = 0.15 



Let’s start with some concessions… 

• The DAPT trial was an exceptionally well-done trial 

• The DAPT trial has shown conclusively that longer 

term DAPT reduces rates of stent thrombosis and 

MACE (death/MI/stroke) compared with shorter term 

DAPT  

• The DAPT trial also showed convincingly that 

prolonged DAPT after DES is associated with an 

increased risk of major bleeding (although fatal 

bleeding was not increased) 



Rationale for 6 months of DAPT 

Biologic 

Considerations 

Key Observations 

• Very late stent thrombosis 

was mainly an issue with 

1st generation DES (esp. 

TAXUS) 

• Widespread adoption of 2nd 

generation DES has 

substantially altered the 

risk-benefit equation in 

favor of shorter term DAPT 



Stent Thrombosis in the “Real World” 

Daemen J et al.  Lancet 2007;369:667-78 

Bern/Rotterdam Study 

• 8146 unselected pts treated 

with DES  

– 47% SES; 53% PES 

• 152 documented cases of 

stent thrombosis  

• Median time to ST = 9 days 

• Beyond 30 days, stent 

thrombosis occurred at a 

constant rate of 6 per 1000 

patient-years 

Definite Stent Thrombosis (%) 

0 180 360 540 720 900 1180 

Days after Stent Implantation 



DES vs. BMS Meta-Analysis: Stent Thrombosis 

Bangalore S et al.  Circulation 2012;125:2873-91 

Network Meta-Analysis 

• 77 RCTs involving 

57,138 patients 

• EES associated with 

lower rate of long-term 

stent thrombosis than 

BMS, PES, and, SES 

• Results confirmed in 

more recent analyses 

extending f/u to 4 years 
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Consistency of Treatment Effect 

Stent Thrombosis (12-30 Months) 

Placebo better Continued thienopyridine better 

Factor N HR and 95% CI Interaction P 

  
 0.84 < 75 Years N=8929 0.29 (0.17,0.49) 

>= 75 Years N=1032 0.23 (0.03,2.06) 
  

 0.04  Male N=7435 0.21 (0.11,0.39) 
Female N=2526 0.73 (0.28,1.91) 

 0.08 No diabetes N=6924 0.20 (0.10,0.40) 
Diabetes N=3037 0.53 (0.23,1.20) 

  
 0.89  No Risk Factors for ST N=5162 0.27 (0.12,0.63) 

Risk Factors for ST N=4799 0.29 (0.15,0.56) 
  

 0.54 Clopiodogrel N=6500 0.33 (0.16,0.71) 
Prasugrel N=3461 0.24 (0.12,0.50) 

0.76 
Sirolimus N=1118 NA* 

Zotarolimus N=1264 0.39 (0.08,2.00) 
Paclitaxel N=2666 0.25 (0.13,0.51) 

Everolimus N=4703 0.38 (0.15,0.97) 

*zero events in thienopyridine arm  

30 

months 

12 

months 
D NNT 

Overall 0.4% 1.4% 1.0% 100 

EES 0.3% 0.7% 0.4% 250 



Rationale for 6 months of DAPT 

Risk-Benefit 

Balance 

Key Observations 

• VLST appears to be 

biologically different from 

acute/subacute stent 

thrombosis– both in terms of 

biology and prognosis 

• Bleeding is bad  

potentially as prognostically 

important as late MI 



Differential Outcomes of Early vs. Late ST 

Secemsky EA, et al. AJC 2015 (in press) 

Time from Stent Thrombosis (Days) 
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PROTECT Trial Substudy 

• Definite ST occurred in 184 

patients over 4 years (61 

early, 27 late, 96 very late) 

• Both LST and VLST 

independently associated 

with ’d long-term mortality 

vs. early ST 

• Similar results seen in 

several additional studies 

(Wenaweser JACC 2008, 

Armstron JACC Int 2012) 

 



Prognostic Importance of Late Bleeding 

Khazi DS, et al. J Am Coll Cardiol 2015;65:1411-20 

Kaiser Study 

• 32,906 PCI patients followed 

for a median of 4.4 yrs 

• Time-varying Cox models 

used to adjust for multiple 

covariates both at baseline 

and during follow-up 

Adjusted HRs for mortality: 

 Spontaneous Bleed 1.61 

 Spontaneous MI: 1.91 



Is the Prognostic Impact of Bleeding Real? 

Intervention RCT(s) Population Mortality 

Bivalirudin 
• HORIZONS-AMI 

• MATRIX 

STEMI or 

NSTEMI with PCI 
 

Fondaparinux • OASIS-V 
STEMI or 

NSTEMI 
 

Transradial PCI 

• RIVAL  

• RIFLE 

• MATRIX 

STEMI or 

NSTEMI with PCI 
 



Let’s do the math…. 

• For every patient treated with a 2nd gen DES, extension 

of DAPT from 12 to 30 months leads to: 

–  VLST from 0.7% to 0.3% (NNT = 250) 

–  reduction in MI (including ST-related events) from 3.2% to 

2.1% (NNT = 91) 

–  moderate/severe bleeding from 1.3% to 2.5% (NNH = 83) 

Bottom Line 

• For every late MI prevented, we will cause 1.1 GUSTO 

moderate or severe bleeds 

• For every VLST prevented, we will cause 3 bleeds  



Rationale for 6 months of DAPT 

Statistical and 

EBM 

Considerations 

Key Observations 

• Pooled data from trials of 

short vs. long-term DAPT 

after DES suggest that 

prolonged DAPT may do 

more harm than good 



Palmerini T, et al.  Lancet 2015 



Mortality: Short vs. Long DAPT 

Palmerini T, et al.  Lancet 2015 

Death (All-Cause) 

Shorter DAPT better Longer DAPT better 

Cardiac Death 

Shorter DAPT better Longer DAPT better 

Non-cardiac Death 



Summary 

• For patients treated with current generation DES, 

evidence would suggest that a 3-6 month period of 

DAPT is “mandatory” for avoidance of the most seere 

and prognostically important stent-related 

complications 

• Although it is clear that longer-term DAPT can 

prevent additional stent thrombosis events (as well as 

non-stent related events), there is a definite price to 

be paid for these benefits in terms of increased 

bleeding 



Conclusions 

• Given the importance of late bleeding events in terms 

of cost, QOL, and (potentially) long-term mortality as 

well as the lack of definitive survival benefit with more 

prolonged DAPT, it makes senses to individualize the 

duration of DAPT beyond 6 months – taking into 

account factors such as extent of CAD and vascular 

disease, as well as long-term bleeding risk 

• Ongoing work in the DAPT trial and other studies 

should help to clarify the balance of ischemic vs. 

bleeding risk for individual patients 


